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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a projection optical system whose exposure 
range is sufficiently wide, whose numerical aperture is sufficiently large and which is 
constituted so that the outside diameter of a lens is sufficiently suppressed from being 
enlarged. 

SOLUTION: The projection optical system projecting the image of a 1st substance R 
on a 2nd substance W is constituted of a 1st lens group G1 having positive power, a 
2nd lens group G2 having negative power, a 3rd lens group G3 having the positive 
power and a 4th lens group G4 having the positive power in turn from the 1st 
substance R side. In such a case, when a distance on an optical axis between a focus 
position formed by the whole projection optical system and the lens surface positioned 
at the nearest position to the substance R side in the projection optical system when 
paraxial luminous flux parallel with the optical axis is made incident from the substance 
W side of the projection optical system is defined as En, a distance between the 
substance and the image of the projection optical system is defined as TT and the 
projecting magnification of the projection optical system is defined as p, the conditions 
of &verbar;En&verbar;/TT>2.5 and -0.1 79<p<-0.1 25 are satisfied. 
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